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Note on probable development of a Transverse Force
on a Tropical Cyclone due to its interaction

with the Steering Current

KSlIUDlR,u[ SAnA

Instiuue of Tropical Metooro1<Jgy, Poena

(Receit'e<l 11 December 19(4)

ABSTRACT. Th e p.'\p<'rdi";C I ~~R the probeble developme nt of a tra nsverse force on a.
t ropical cyclone dne to its Inter action with the eteoring 0 111rent . By uslng a. sdmpllfted form
of tho Bernoulli eq uation, au cxprce -ion i , deri vcd Io r the cross-current pl'cs..'mre drop and it
is concluded th"t due to th is prcseure-diffcrcuc c effect alone a cyclone will experience a. swerve
to tho Jip;ht of it s direct ion of n.otton in the northern henn sph crc. Some li mitation s of the
t reat ment U f O poluted out.

The development of a transverse force on a
rotating body when moving in a steer ing
current is well-known in Huid dyn amics
as tho Magnus effect and follows directly
fromthe Bernoulli theorem. The cross-current
force arises from an asymmet ry of
tangential vdod ty between the t wo sides of
the rotating body as it moves downstream,
On one side, th e tangenti al velocity of rota­
tion is in phase with the velocity of tho
steer ing current whereas 011 the other it
opposes the stee ring current. The result. is an
appreciable difference in t angent ial velocity
botweonthe two sides, which causes a differen­
ce of statio pressnre across tho current . On
t he basis of the Magnus effect, Sutton (1919)
explains tho swerve or deflection of game
balls,e.g., a tennis hall when driven forward
and also set spinning by an oblique blow of
the racket. Lyt t leton (1957) in a study of
the swerve of cricket hall. concludes that a
difference of static pressure between the two
sides of the ball during its flight through the
air would be required to explain the observ­
ed.swerve, In the present paper it is suggested
that a tropical cyclone with its intense

vertical circulat ion while interacti ng with
t he steering current. may experience a cr088~

current force which is directed to tho dahl­
hand side of the cyclone looking downst rea m,
J ordon (1902) in an observational study of
the upper wind circulat ion around tropical
storms, us iug ra win da ta , has shown tha t in
the ~('llcra.l is('u wind pattern much stronger
winds prevail on the right-hand side of the
cyclone than on th c left-hand side looking
down the steering current . The same generali­
sed wind pattern was also found hy Hughes
(1952) by ana lysing an extensive series of
reports of aircraft reconnaissance into large
Pacific tropicat cyclones. Bernoulli 's theorem
enables lUI to compute the cross-currant
pressure clifference between the two sides,
arising from this asymmetry of tangential
velocity. If panrl e denote the magnitudes of
the static pressure and tile tangential velocity
respecti vely at n. point nn the periphery of
the cyclone at the st eer ing level, it may he
shown (see Fig . 1) tha t thc value of v will be
-(v, + v,) at A where the tangential velocity
of rotation t·, is in phase with the velocity
v" of the steering current anti (v, - Vr ) at








